Odontomas generally appear as small, solitary, or multiple radio-opaque lesions found on routine radiographic examinations. It is a comparatively common odontogenic tumor, and may lead to interfere with the eruption of its associated tooth. In general, odontomas occur more often in permanent dentition and are very rarely associated with primary teeth.
.
Odontomas are considered to be developmental anomalies rather than true neoplasms 2, 3) . The World Health Organization has subdivided odontomas into compound and complex types based on histologic and morphologic criteria 4) . The calcified dental tissues in compound odontoma are arranged in an orderly pattern resembling multiple, small toothlike structures, whereas complex odontomas have an amorphous and disorderly pattern.
Complex odontomas consist of a conglomerate mass of enamel and dentin, and bear no anatomic resemblance to a tooth. Compound odontomas are more frequently diagnosed than complex odontomas, and there is a distinct difference in the location in which they proliferate [1] [2] [3] [4] . Specifically, compound odontomas are reported to occur more commonly in the incisor-canine region of the maxilla, whereas complex odontomas are more frequently located in the premolar and molar regions of the jaw bones 5) . Odontomas are usually diagnosed during the first two decades of life [6] [7] [8] [9] , and in most children, these tumors are associated with tooth eruption disturbances such as delayed eruption of primary and permanent teeth or overly retained primary teeth 6, 9, 10) . In general, odontomas occur more often in the permanent dentition and are very rarely associated with the primary teeth 5, 11, 12) .
In this report, five rare cases of primary teeth im- and similar reports that have appeared in the literature are discussed.
Ⅱ. Case Reports
Five cases were studied in the Department of Pediatric Dentistry, Seoul National University Hospital. There were no specific findings on the family, medical, or dental history of the patients.
Case 1
A 3-year-old boy was referred with a chief complaint of an unerupted upper right primary central incisor.
Radiographic examination revealed the presence of a radio-opaque mass near the crown of the primary central incisor (Fig. 1) . Surgical removal of the tiny mass was carried out under general anesthesia due to lack of patient cooperation and age. During the surgery, button bonding on the impacted incisor was carried out in case the tooth remained impacted and orthodontic traction force might be needed (Fig. 2) . However, 3 months after the surgery, the orthodontic button and tip of the primary incisor were clinically observed in the intraoral environment. Full eruption of the primary incisor occurred after 5 months (Fig. 3) .
Case 2
A girl aged 3 years and 2 months presented with an unerupted right maxillary primary canine. Periapical radiograph and CT of the upper canine region showed that multiple radio-opaque structures were present around the crown of the unerupted canine (Fig. 4) . A provisional diagnosis of an odontoma was made, and the patient was scheduled for surgical removal of the lesion under general anesthesia. Signs of spontaneous eruption were seen in the radiograph, and the primary canine was positioned in the dental arch at a 6-months follow-up visit ( 
Case 3
A boy aged 3 years and 6 months was referred for management of swelling in the left maxillary primary canine region. Periapical and panoramic radiographs were taken. Radio-opaque structures were observed overlapping the crown of the upper left primary canine (Fig. 6 ).
A surgical procedure was carried out under local anesthesia, and histologic examination revealed a diagnosis of compound odontoma. Spontaneous eruption occurred within 3 months after the removal of the odontoma (Fig. 7) .
Case 4
A five-year-old girl was referred from a local clinic due to eruption failure of the lower left primary canine.
Periapical and panoramic radiographs revealed multiple radio-opaque structure just below the mesially tilted primary canine (Fig. 8) . Surgical removal of the tumor was performed under conscious sedation and two small toothlike structures were extracted. The healing proce- dure was uneventful and full eruption of the primary canine occurred within 3 months (Fig. 9) . The gingiva was very natural and healthy looking.
Case 5
A boy aged 5 years and 2 months presented with an impacted lower right primary second molar. A tiny radioopaque mass, which caused the impaction, was observed right above the primary molar crown in periapical and panoramic radiographs (Fig. 10) . The succedaneous tooth, which is the second premolar, was congenitally missing. The patient was scheduled for surgical removal of the lesion and the operation was performed under local anesthesia. The chance of re-eruption of this impacted primary molar was anticipated as being very slim, and thus button bonding was carried out during the surgery in case orthodontic traction was later needed (Fig. 11) .
Post-operative recovery was uneventful, and the patient was followed-up regularly to monitor the eruption of the impacted primary second molar. Although eruption occurred at a very slow rate, signs of spontaneous eruption were observed after 3 months by routine periapical radiograph (Fig. 12) . At the 1-year follow-up visit, the lower right primary second molar was in its originally intended position in the dental arch (Fig. 13) . Summary of the five case reports are presented in Table 1 . crowded tooth germs and erupted teeth 13, 23) . Teeth with eruption problems are mainly permanent teeth and rarely primary teeth. Moreover, most odontomas are associated with permanent teeth and rarely with primary teeth 5, 8, 11) . Indeed, there are very few reports in the literature of odontomas associated with unerupted primary teeth 5, [14] [15] [16] [17] [18] 23, 24) . Katz 7) found only 5 cases (1.26%) of compound and complex odontomas in association with unerupted primary teeth in his analysis of 396 cases of odontoma. These figures reaffirm the rarity of the five cases presented in this report.
Ⅲ. Discussion
The treatment advocated for odontomas in both primary and permanent dentition is surgical removal. If odontomas are extirpated early without disturbing the underlying tooth germ, eruption of the impacted tooth is expected to occur spontaneously or after orthodontic traction 10, 12, 14, 15, 18, 19) . Of the five cases presented, button bonding was carried out in three primary teeth in case the teeth remained impacted and orthodontic traction was deemed necessary although spontaneous re-eruption of all five teeth occurred within a few months after surgery.
Numerous theories of tooth eruption have been proposed, most of which involve almost all of the tissues in or near an erupting tooth. However, none of these theories alone can account for complete tooth movement. At present, root elongation, alveolar bone remodeling, and periodontal ligament formation provide the most convincing model of tooth eruption 13) . Root formation of the impacted teeth was complete in all five cases. It is difficult to propose a clear explanation with respect to how the five primary teeth reported in this study, with fullygrown roots, spontaneously erupted after removal of the odontomas. Indeed, very little literature regarding spontaneous eruption of impacted primary teeth associated with odontomas is available. Otsuka et al. 20) observed that 8 of 9 primary teeth re-erupted after surgery, while
Teruhisa et al. 21) and Yeung et al. 22) claimed that the chance of spontaneous eruption is slim in all cases.
However, if we compare the prognoses of impacted permanent and primary teeth, primary teeth have a higher chance of spontaneous eruption than permanent teeth, which leads to a more positive prognosis 20) . A simple but convincing explanation for this observation is that the depth of impaction is shallower in primary teeth because of the presence of a physical barrier, namely, the succedaneous tooth germ. Moreover, the alveolar bone that surrounds permanent teeth is denser than the one covering the primary tooth 13) . Thus, when an obstacle that is obstructing the eruption pathway is removed, the impacted tooth can begin to move in the less pressurized gingival direction.
Based on this study, we formulated a policy for the treatment of impacted primary teeth. When impacted primary teeth have sufficient space to erupt in the dental arch, surgical exposure with removal of the overlying gingiva or any overlying odontoma should be performed and the impacted teeth kept under observation for three months. Orthodontic traction should be applied when the tooth fails to erupt. It is important to note that, in the cases described here, impaction of the primary teeth may be associated with disturbance in their permanent successors, and thus long-term observation is necessary through eruption of the permanent successors.
Ⅳ. Summary
Impaction of primary teeth is a rare condition that is most often associated with the presence of supernumer- 
